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RNAf^ffi(RNA^y:?-7i77^:RNA interference) 
-f Sitter (WT, *W*^y-) tffiPia?iJ«:*-r5 2*^RNA. o£9 I* 
10 (ORNAtt^Jt^^-r^-fe^Xga^lJSr^rU, SIJ<Dl;£ORNAfi^f#Jifr£ 

2o<D^MtofcRNAtf>e>1ff/&£#v^ 
/5 2*0RNA^ifertJC^A-r-5ri{C<t tJ, £&ttite^<Z>*SWfe (RNA) 
j45^$^5^{dS^5<^jfeT-fc5(Fire, A.,et al. , Nature, 391, 806-81 
1 (1998))„ *WmW~?te. 2&<Dft\*<Dteffit£}ft^&T~— /W-r<5*§-££ 2# 

A^^otV^, *S^tt»J^^*3V^"C{±2m^RNA^5t. #tC^:Oft$(cf4 

^^^•rS^2*^RNAO^[A(4-l'^^ — 7cc n ^SS&Jgte'ffc U 
fe™^O^^Jtfe^O^#^^/«Cjt^^«J*J (RNA 0*4#H6«J*^», 
mRNA ?>^#Rtt&|lK0HJ&l) *i«fc V«ija5E<Sf - t btlXiS V % 
25 RNA-r ls# — 7 = T y >X®k&im Lft£tft7-flMB*|l«iK:H LTttlS^* 

fi«2liRNA(4»Wt^2 1^^ WKI©«NA^f J *-5 2* 
^RNA-C$>^/hM z F^tSRNA(small interference RNA (£1T, siRNA i:Jf§ 



WO 03/070932 




WbfrK&th, y s>^^S>(Tuschl, T.) t>\-tm&)3kB*ktem&*:&-tZ> s i 

ig^ £T RN A-f y^^7x77^MS:4^Hif5 ^ <b bfc(Elb 
ashir. S. M. , et al. , Nature, 411, 494-498 (2001)) o Ztib s i RNAfiS 

#3§IS#£>fi, JhlEs i RNA(C«t5^RNA^^UfcRNAit^ 

s i RNA$:^-r^«it^-r6Ci^mS-efoS^, 2o©M5 

20 # y * * w^-^ K i <z>P3tc:ffilco=i ^ h Z^-t Z> # y ^ w-^:^ KIE#) 
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m 2 wu umin a/c m^mmnu^ ? — ic «t ^ rna m^^m^i-.. 



EP*>, *3§^{cJ;ixk£, iggg-T^) ( I ) + ( I I) + (i I ^>h^ 
(I I I)©^*— ^ hcDV^H^CtaM-r-SRNAtcMLTRNA^^J 

15 1 1 ) timto&GttteffiiibmFi&m-t&mmtz 15-30*^218-25 
=3 vtk— m i ) fit„ ,=» ^ v k ( i i i ) iz.mftffyte&m&'&tt y * ^ 

KMB^IJ, ^fcfiB&IBO^-r 5 15-30. S fcfi 1 8 - 2 5 Otf y ? 

25 ?IJ<7)rtgBtC:fc^-C*^ ®^Xf*#^P UTV^^ftiUH^IBtf y * ^ KSS 

1"5RNA, t RNA, rRNA x Xi st s 77/^y^VA RNA^ 
tf*v**«£=i— KU#v^hE#}RNA. ^/^/ARNAffc-ot'bJ: 
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^ Ksa?«cD=i ^/K-^v hi i ) as* ^ u-^-^ Kia^ij, *fcte#* ^ kib 
n ^ ^ h ( 1 1 ) ^ h-m&w i ts£i± io^n m.mmm. i % 

Sfi^b^W^SS 7 0 0SI, 5 0 0igS*/cfi3 0 0M) CO* 

10 * I"*"*- KS»I, l4aSft*»6>*+^Kft («*.tf7 OJ£S, 5 0fil, 3 0$ 

s> co* ^ Kia^jj&^Jicsaiwae^ fflssn. i mm^h 2 0 j^ssco 

*fcfiiHM#-i-3*yc:«4(^$tt?>='>-^— h(I I) 
— ^ ^ h < I I ) co* ^ ulrJ- KIE?!l£fc«:#* ^ u^-^ Kgfi^ja^ P N A, *ffljia 

15 mmtw&u v'^'tmtik&Jii-zmPL -< * ^v^WM/msm* rn 
a co v ^TO^tt 5 ss?u > * it fi^H e> co m^-s-*?-^ e> ft -5 bui&^w 

25 ■cts, 

m : 



WO 03/070932 ^^JP03/019I3 

5 

(i) (I I) ©3 '5fcJa<Z>*;** U^K^ = >jK— h 

(I) jfefcli (II) ^^^^^Kt^B^tc^^ipfc^VTK-^vh 

(i) *5«fct^ (id frhtez— F&am-r&iM* 

(ii) lO^y^yf. (i) ^Jzyt (ii) ft»€>ftS— &m*? K£r 
5 fflv^T^^^^-9 1 K^^^^4^^:J:?)=l^^^v^ (I I l)"'*fefft&*« 

X|g % *fctt^o=i V/K— h (I) *5.fctf (ii) frbt£Z>— &m.X? \s*r 

«fc 9 n h (III) ^$t5Ig 

10 *fc, *^W(c«ttb«, 3^#- (I) *5iU^ (III) A ft 

15 «*»Jte:lEfctt#*Biafc:i*AU flWE< I )£fctt< I I D^y^yKo^f 
Hd^^ttfitj/iSB^IJ 5 R N A lC*f LtRN Afi&tgftli&JStt&^i- -5 r. t tC 

{§.U h (III) ti«W*^fctt««E^£^5igjK?-<5 1 

5 — 3 0 *fcfi 1 8 ~ 2 5 O/K U ^ ^ W^-^ Kffi^J, =« V^— *V h ( I I ) f±„ 
20 1 itS^b 1 0 3r Digg^co* ^ u*9- KSB^U. ^ u*-?- Kffi?!U = 

f- Kga^ij, * tz.mm&<DWifctz> 1 5 ~ 3 o , s /cfi 1 8 ~ 2 5 v ? 

25 #3BWK:J:;h,tf. H$|H(I)*fcf4(I I I)©3y^^yho^fH 
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— ^gmNAa^ft^fftjf^JSzKy 3*^ KBE^iJO =< ^/K— ^ V h ( I 

h-mm* i mm&.± i o * i «s^*^^cw*&« 7 

io ooli, 5 0OM*fdi3ooM) <t>* * KIB^J, ii»*tf><b3£ 

+tsi mz.i~£7 o&m. 5om.m. 3oii) nxfisx-f-wsmfrbtt* 
# 3 * fctt 4 $ *l 5 >- h ( 1 1 ) ^ e> * z>M&)3k&*mwim %m v * 

-4>?~--7~v^ffimmfflmiL RNasewm Tvfty/ga y# 

20 *i£^^$ixSo SttJfte^-tt, mR N A >-'^ — KfSRN 

A, tRNA, r RNA, Xist, 77;W/MVA RNA^tf^W? 

£ e>»-^pjtcj;tL^ tiHEa^— *v mi i i )<Dmmtz> 1 5-3 0, 

*fcfil 8~2 5 Wdfy Jt^ Ka»fcjfc3** UTt^- KiaWDNAttlJ 

^>Ml)*fcfi(I I I)(Z>iBWi^P>^C*£S'05U, T\ G, C&tclZA&'J? 
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tiZ> B 

ki i )<d% & )tfsmtfi i mm&.±L io^a i hm^mm 

3 St v c(*4 C/T*ii5 => Ki I) &>&4^*tttt£nFjgE£l a T**>.53r 

N A *3H£<D i ^*l;o> Sr^-T 5 B3?'J , * ttt tt e> Oi&^-a- fr-ti:^ h £ hu f&R ft) 

$ fefc*55wic«tnfi. stta^s&^te^stLSRNASfctiaiwifte-T- 

oT, B»i:i-SRNA*fcfi^^^Sf<o«lt63Sa*«i{W-f**j5fes *fctt« 
«WBV^i"*L*»«>^feR:j:or, ffi£UfcJS*$;h,fc/ y*^* fcttttl* 

25 J5a*fcliM*£Sfcte#fc Mb«*fcf4«[«i«j:*5V>Ts 2MK?-5(I) + (I I) + 
(I I I)toaistf—*lshfrbft&Wmtitzt3M&&ti1t— *m#!) is*?- 

(l)*fcfi(I I Do^y^y KOV^tb^tc*aM-f--5IB^J$r^ri-5RNA 
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u-c, ig«rt-s<i)+<i d+(i i D^^^Tii-^h^^^m^tdtm 

^fc*W«;6^«:li0H-<5 a (fit, =«^/K-^^h (i i i) 

ttaswst^ry-tcttMWE^jsr^ri-sigtti-s i5~3o*fciii8~2 5 <ojK y 

WMEM, *fctt*^^V'*^KE«, =i^sK— ^yf (i) « % 3>-7jf— 
10 (I I I) ttWffimttts#9X9ys*rWSm. S/cteitJlBOjgjj^ 

1~5 1 5~3 0, *fcttl 8~2 5£)#i> K#»e>*5J** KIH 

15 t, + I) + (I I I *^hfrbftZWM&fc&mWi 

fctt^CiAL, fiffl&(I)$£:f*(I I I)©3ysjf- *V h<Z>vvr*x*>fcf§ 

mte&i£m&(Dx*v—~i'?jjm#im-?i<* «&u ^y^^h (i i 

20 I ) ^tt3t^HF-»J:»*t«E3«IS:^-i-5iti»-r S 15-30* fclil8~25W 
/K y 5C * w;*-?- KiSW, =• ^zK— ^ ^Kl I ) fi> l lO^r PiiS© 

x ? u*?- Fm&L *1z.\m*9 v*?- KEfll, h(im % 
— (III) teffiWftE^ISr'&tfaKy** MEW, £fctefitjf20jg 

1 5~3 0. Sfcttl 8~2 5<DtfV*? UJrJ- V fab tab* 9 U^*? K 

25 e?i|*SDNA*fc«:RNASr-g'tP 1 b<C)-t?&5«WJte j f-ffl#y \s*f- KSB?iJ 

«-t-5(i) + d d+(i i i)<n^isi$~-*is bfabte&mmittcte^mzthtc 
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rnai^urn Ammwimfste. *m-t z> r. t \c x o war*- s 

(c) m$nt&v>>&&— v*? y**r vismk «t 9 . uttae^ <t o r 

25 1 ) nm#)3ttettteffi#3&m&&-f zmm-tz 15-30* ycf4i8~25^ 

^^u-^KIB^iJ, ^ttt^^utf KER n^-^yf (i) te s 

#-*>h din izteffito&mz^tttf})?.? u^Kiajy, ^fcttHuia^ 

igii-f -5 15-3 0, *7bttl 8 — 2 5(D7Ky Ki»b46? ^ 



WO 03/070932 




^^fi, I UP AC - I UBCO^^ (IUPAC-IUB Communication on Biological 
5 Nomenclature, Eur. J. Biochem. , 138: 9 (1984)) „ rjSSSB#!l*Vc{iT ^ 

^^*3H-StRffiia-^^pt>Oi-r5o *7C. DNA©^£ ^Hfeit^ 

10 6<J^(CJ; DW^tC^ • i^-C^S CMolecular Cloning 2d Ed, 

Cold Spring Harbor Lab. Press (1989) ; m^t^mf^mm mfc^WVZW: I , 

iis iiu , B^it^m U986). fc*r#j»] o 

^SSES*^©— ft*|e«i LTfi. «SBi-SI«6«lc**tt5 UGL3. 
12RNAJ fc±D? r u GL3. 7RNAJ &£ttf* btltcMto&te+mtf V * 
15 ^^^KE?9A»fe«»$*L5t>oS:*rfsr.ias-e#s. ZrtD&msffl&s SB 
#!#-!§•: l*3«tO s 2{i:**tL5ti39-CfcSo 
0E4?y X? KEWfi, Sa^J#-§- : 1 5 2<£>#y 1x^-5=- K 

20 b~C =» ^/K— ^ > h ( I I 1)^5 2 =*")*^ ut^KS!Jli»f)4o-C^5. 

I )#2 1<D*V Ki2»o/iot^5 0 
25 *&W\Zi3^Tm.te*l$, 2*iDNA©^/if,f, ^*L£#fj&-t-6 ir > 

* 0*3 <t T v^-fe ^ tfl £ V ^o 1 *iD N A % £ fc tt 2 b l 2tc 

tot, *!§B^(DiH5^-{cfi. «M£»RLfcvMR*K fc h^V ADNA^r^tf 2 
^DNA, *5it;cDNA^tfl*iDNA (-fcV^gQ , MWctt-fc^;* 
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*^0jfc*5^Tit^<b«, v-ympu =—k«*. ^^hoy 

£-atf. # U J* * Utf"^ Kl±» RNAs DNA, P N A (peptide nucleic aci 
5 d)^^r^-e^5o DNAfct, cDNA, *f J ADNA % ^DNA$r^, R 
NAIi, mRNA, tRNA, r RN A, U s n RN A (uridine-rich small n 
uclear RNA), £ <4 / A, ^/WmRNA, 5 s RNA % h7^7 

7" RNA, V stfUV A*5J:UU:1BPNA, **Ht3e«BH5t^ K^ttHIW 

M % refers yBBEWwattfc (Sejwjo s^k^^t, «x.wr&&3E 
±e*y^^-m, rw^ ?t.m<r>mm&x"pt£< 1 1 90%, 

#i LTf^P>ixTt>J:v\ _h|E^6*j5t^ffl#y^^^^HWJ«. ffc^fft-S- 
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•rs^ic iot, -fb^-a-fiK ufc-*84y*4&a»fe*§5 r. £ *>-et 

^$ttfcRNA*^cf4DNAf4, P AG E Sfcttl^ t^HHP L C 

10 -entSH-sr 5 0 

*fc, RNAtf>-£/&f42' tdTK^SSr^Ti-^fc^DNA^^lt^T^^ 

orthoester(2'-ACE)£:;BV^*K:«fc 9 .^^UfcRN A-^J&^fTft 5 r. t t>"im 
15 T\ ^^fete Dharmacon *±<D 2 * -ACE^RNAt!) W U, 

i& ' SrfTft (http : //dharmacon. com/sirna. html) 0 * fc, 

RNA<£>-g-#cf4rf?flK<£> Applied Biosystems ^AB 1 3 9 0 Qs»<{Z>Ar-?y 

20 y&f&-rz>zthx*zz 0 

K-*x*7^^hfe MI52' -ACEfefciOtSfl^r^^y *'^BI/ 

§?f£3fe{4. #U;tf3\ Dharmacom Research %fc (Lafayette, CO, USA) N v'lyty 
r • U =f;* (Genset Oligos f± : http://www. gensetoligos. com/ ) x Ambion £fc> 

«.- r. 

Xeragon (http: //www. xeragon. comK Peribio Science %k ( http: //www, perbio. co 
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m/) „ ChemGenes £b( http://www. cheinggnes. com )%£\£ <fc *} „ "r^T^is ]) 7}<^g£?/ 

r n A-g-fifc &ft ft o z. t -e # a o 

±f5#S§PJ W^ftat^JB # y ^ ^ KIE3?"J^^#*-?£f4^ (Methods i 

n Enzymology, 154, 350, 367-382 (1987) ; |^ 100, 468 (1983) ; Nucleic Aci 
5 ds Res., 12, 9441 (1984) ; tt£{b¥£*IKjB! 1 rjtfc**iMMfe Ilj \ 0;fc£ 

te^m, pios dose)] ftifoit^x^^jsfe, yyihyixr/^y 

V&T^-T h Offc^^J&^gr (J. Am. Chera. Soc. , 89, 4801 (196 

7) ; |S) 91, 3350 (1969) ; Science, 150, 178 (1968) ; Tetrahedron Lett. , 22, 
1859 (1981) ; psj 24, 245 (1983)) ^U^n^m^^Ssft t'frm^X'Z 
10 5. 

^WoyMtomte+mrtV KKWoa V*-*^ h ( I ) £ 

7c&(i i i)tt. ^ti-5®^oRNA{d— »*fcf±^was«*i-i-3fc<D-T» 

$>n{ii<, ^^^-f -SRNAfi, mRNA, t R N A„ r RNA, fr^f /W* 
/ W/MmRNA, Xi s t RNAft<k*Bi?LKj^»^tP*fBil&{C^bTV^ 
15 5RNA^T^ttf5ri:#-C-|5o ^< tt, ^Ife^RNAtffiffi 
-r5gfc9-£-^tp^Vjtf— ^yh (in)ii, iSI^S l 5ii^3 0<£>ztf!J3*^ 
Kga?U> # * L < f* 1 8 b 2 5 <D*K y J* * u^-^ KBW, J: 9 £f * L < 
fi, 1 9^ib2 l<aS£a><b&<5#yj*^ ^^KBB^dSJ;V\ 

din <o-&ikiLte±mwffi-t?>im$)t vxm&.&frz>&m*mi$ 

Zm&t U-CHI^^tC^V^-C, 5 0%m^OG*7tteC£r-&A,-Cl^AA(N 

^TTt^pifi^^js^^tu^^^^— (ill) ©— 

fc^TH:, ^CB&£AA(N21)t>L<fiCA(N21)£ LTttffll-S £ t t>"C# 5<, 
*fc. ±|fi=i^7K— h (III) (iRNA-Cfoort)DNAT*foo-Ct> 



WO 03/070932 




W03/01913 



14 



±SB*3Bf!©fil«Jit^y-JB5K V V~m&\<D^lsi$—*^ V (III) 

nmto&te+fDiaWt&WgHD&Mtt. NCBiobias ty—^zx-oxm 

*>-h (III) SrffiV^T, *Wfce^<o«fB&*WH"t- i 3#y J*^ i/tfKE?l 

din oiE?ij^ti*ii-5Ba^J-efc5^\ *ish (i 

(III) <Dm&ikf5lK<ttffi&)-Vh<?Xi> $<b«^PJ<D 

10 gitfjjtfc^-ffltf y ^ ^ u^-^ KgB^iJO ^ yKl I I ) fi % =i >-5j?— * >- 

h<D(i)<Diaa?im«t «K i^b<tiic^Mm^<^oXV^-ctJ:< , 0<Jx.fc£. 

^ hWJ<£>=» v^tf— ^yh(i)Sfctt3yj|f- *vKi i i){* N -^©ga 

* ? u*-^ KBS^JiS 1 Jg^&(_L 1 0 * n i£&5fcii<D * ? KIBW* b ft S > 

25 u->^Kia^Jf4 = ^>J?— ^Xh (I) *fcl4 (I I I) ©4a*S6?iftffi^l^A/t» 
t> <tv^ *fc#3B91<0««j3te^ffl:(K y * * ualV KSa^W^y^v h ( I 
I ^ utf-^ KIE2?'J<t Ltli, #y 7$ K«B-»Sr^rrs«EiMS©0<k^ 

figT-^-D ^©PNA(peptide nucleic acid) &ffl7jkX*% %>„ £ t> =2 ^ 



>-Ml I )*^-f--5^^ ^*f- KSH^Ji LT(i, ^yA s tRNA. UsnR 
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m^mm* e 2 Fm&n&m. ssre, NF-AT^^x^-r^^wr^BH 

5 la^j. 1^7^77- RNA^v>ji5§mi35&sr^-r-5yc:i?)o-7-^— ga?u, 
^gB^ijT-foo -c t> «t v \ =f^4 fc>&.n<r>w£$h 2 s^^^m t -r&mmMipn* 
h (i i) ■ (Dihmz.^ ^yvi/<DY~r— ga?u, 7?-t-??— ib?u 

V^T, n (II) <^>-f|S^t9til$nr#M^^tLTtcfcV\ ^ 

ixe = ^^-^^h(I DOHtj&KJ;'^ J;9^0RNAm^#fl*J^)m^li-f- 

V^T^Mit-T^r i^-e#5 0 #l;ifi— JLl3LfciggH-3 (I) + (II) + (III) 

<D=i^tf~-*^ hfrbtez— vx? Kie^ij$r{b^^ Lfcm. f£ga 

IB?iJ£r^tf)&gfc:, PCRl7*7'f^l:#SU PCRfc:J;9, f£gH?iJ 
s h ^Tte^ric LT t> «fc < , 3 V V;K-^ h ^fc^-g-^iliig $ 

/d^-;?- K^NM&K&vvrfiCMV^p^r-- „ I^ifljap o 1 I I I 
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WfcJflwr, = (i) ^j:t^ (III) #«tlttSrlrt5ritflj 

5 J1U fEK$jh/rt>J:V\ Wxtf, ^y^yh (I I) <D3 Ww&flJgc* * 

(=<^— (i) o^ia^ij) *s=«^*f— cm) <om.* 
t=>^*k-^i> (i) ijoiu^^/K-^h (hi) o*a*&g2?iJ&fmi-$ 0 

10 K3' ^*5iT^=i>7K— ^> h (III) ©JJ^U*f-K3' *ffi<£9, DN 

A# y p< 7 1 — ^SfcliRNA'f y ^ 9— tf^&^tp;* ^ t^^- K^jMMim 
^^VF (I) , (II), (III) 2&mtfV?.? 1/ 

15 rn^^f^^h (III) tt-fcfc, <b^g-j«j5fe*fcH:3te^-*ftiftS.ft|SSrffl 
^-C¥$iK:'£-J&£a'U h (I) £ OfBMtt^f U/B LT7=- y is? 

n^-^^}. (J) feitU c (II) «»6,ft5^©3 'SlciS^a^— 
(I.I I) ©5' *SSdMk^6<J^^7h«:y^— tf&ifO»**fflv^ 

20 0iJx.fc£, =3^tK— h (I I) <D3 '*Hg©^^i/tf W = y 

tf-^vh (i) £fcfi (II) ©&**u*^Kfc::fcttW»cfc5.fc5K:, 

tt&&mttt£mfc*ffl&jL&m&m^x=':'#-*ish d) *s«tu« (id 

£f£§H-3<, Z(D=Hs#— (I) joitj? (II) a>e>&5#-7-MJ3Sft(£ 

25 din «r^**s r t z>„ * ? Y&tfmm\~s.mM\cm.fc*m 
mzmztitcnvj suxmt&m^x vmx£htci><Dx&^x h 
^istf—j^^h (i) *j<tt>* (id o^^b^§^>b*^a^ffl^y j* 



WO 03/070932 ^^JP03/01913 

17 

cn^^y^yh (i) *3£tf (i i) a^fcs&tfiitfe^JB^y 
\s*^h\ £fcte=*v;#-*vh (I) (II) (I I I) fl»e>fc 

ffl /K V * * v^-^ Ki2?iJ* tcltm&llktef-m tfVF.fi'*?- KIB^iJlggL^ * — 

#y jz? v*?- h'mpmm^? ?-<D=nstf—*> h (i) *fc« din 

fflMt££*r?-5it^ia?iJ£rNCB I ©b 1 a s f!J— f§k:J;D»*t5J:t . 
fl^y** KSrf^Ki-5c:t3&s-e#5 0 -r^^n^jjf-^^ h (i) 

u^K^9^Alc*A$nS^J*»SC:S:fflt^3^aK-*^h (I) £^J& 
U ±IB^fe^«t «3+BM6*J^^^— h (III) &ftm£tlZ>* Z.<D~k 

JifHLfcJ; 5 lC«jSfe05ie- : ?-»lftx.RW C#!;tf;£. Science, 224, 1431 (1984) 
; 'Biochem. Biophys. Res. Coram. , 130, 692 (1985) ; Proc. Natl. Acad. Sc 
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i., USA., 80, 5990 (1983) ft if#Hg) «otilSt 5 ^ t ^T't 3„ 

7c^-0 ^RNA^, ^|CJfSV^F^T*fe-5*{Bliart(^-y ^RNAOl 0CD1 3^ 

10 ^^it^lE^J^MWBE^J^tf^^^-^vh (III) =yjK-^ 
>h (I I I) OiE5iJfc*B*l«J>S;e^Jt*5 3^jK— (I) OE^dS— * 

#»i-s£fcu:*M#»w©$^f4, = :'#-*^h (i) ©3' ^^hhok ii 
stttfce-r-fliKaaj&Jfi^-c. »na*fc«:«att*fcr4*t h»<fe*fcwc«4Sj»i:j3Jt 

25 iLt, «IB3felfiWT?***tSiiO*»WOE9«J#-§-l*5j:Uf2-e*$ns«6<l 
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s tt^iaot^ ^itfe^£03— K3Hs£tf>M^=i K^b5 0—1 0 o 
SITilufe?, 5 0%m^G^fdJ4C^A/T-^-5AA(N19)TTgea?"JfS^ 

<ttCAi LT=«>^— (III) $g*££*B*i#Jt&5 «fc 5lcl5H£U #J 
1 9 y =? ^ K@a^iJ<D 3 '^SS^ 2 Sid £ 7 ^$r#ADi-^ 2 

i©tu =f^^ w^Kia?iJi L-c&S&jrrs, o^-eny^yh (i i 

io i) ©i9©tM5c^ u^rf- vmmmm^n&toun* =« >f (d 

££:fcH3rT, i£^-r«»(I) + (I I) + (I I 

# y * ^ ^g=- Fsa^jsr mm<D g s&^&i${c-rte^i& uaj^ • mm bfc#, r 

15 NAh7^7i^->3yffllCRNA^I®*tcML, ^gj&(l00mM iffift* 
U ^ A, pH7. 4 {CUBS* $ ftfc 30mM HEPES-K0H, 2mM ^ ? A) 

La 3^ffllSSr3>^/V— xy htffSi:: Lfctg, DMEM/1 0 igi&(DMEM/10 : 1 
25 0%4 i J!&i^Jk?t^^J!jnLfcD-MEM^iffi^fflV^T. 5%C02T, 3 7tt'ii)§ 
tt^PBSfftM, He L a 3*fBliS^2 4 7ty^— h<D#f7*/HC 
0. 5mlfottU 5%C02T, 3 7 ICC 2 4 B#P^ig« U Biiffl-Cf^M b 
h 7 7 1 ^ V 3 VfflS^fr !) x;HCfe!)Di, £bt-5%C02T. 3 
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uciferase Reporter Assay System :#E1910 ;>< &rfflV\ /l/^sy- 

#5 0%, 7 0%, 8 0%, 9 0%, 9 5%, 9 9%, 1 0 0 %ft l*<Dte$:&m 

Iciot, *»WO*Bte*fcttiaiilc*3V^-c, ^jgci"5(I) + (I I) + (I I I) 
u^.KE^t*B»i-6Jte^WRNA©RNA«tB«iftiJStt4r*-t-5r: t 

20 !gg-r?)(I) + (I I) + (I I I)<0=»^JK-^>hSr^ri-5^»*fctt»i8$*bfc ■ 

— v * * Y^n^mm%tz.\tmmm^MK u Buta( i ) *fcwt 

(I I hcD/Ky KBa^lJ<b4 : BMi--5il^»RNAO 

^ Koftflnuij: 0 RNA««»»JiStt-^aijae^TettSr'Sr«>fc«iBSrs feicjis 
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R N Atf>R N AtflttMlMSttK: ± o T^»6H4~*H-5 R N AM»ftM3Mfr*>* 

• CI *5-C# 5 [Molecular Cloning 2d Ed, Cold Spring 

Harbor Lab. Press (1989) ; i^-ffc^ifcitM Cj!i£^#f5S& I , II, Hlj % 

nrnkik^g-m (1986) tzif&m o A^t-«. wwae^f-As^snsaa 
ftjeasuo, ®ffiic^otcDNA7'f/7y-^iisu ^7^y7D^e>, 

i:{C«t <9Hlfel?#2> (Proc. Natl. Acad. Sci. , USA. , 78, 6613 (1981) ; Scie 
nee, 222, 778 (1983) ti. i?1 0 

15 Jk^fctt^^^O^^Pj^^W^RNAO^SI, mRNA<D^^|ttSt N 

•C^S. *fc. cDNA^^^^y-fimiS^tLTfcioO, *a£93fc::fcv*-Ctt-t 

JltcIJNA^'f^y^ ^J^fi^.n— y/^tt (Clontech Lab. Inc. ) ft 
if ct0rf?|S$^TVNS#ffic DNA^'f^D^tW^CHT-l^ £ 
20 VM±^te*fcfimB5$tL-CVNS-^!>^im^iB5&N I H3T 3, t/KDCOS7 
*M& % He Lafc t bCDfl£ttM§&<£>2 9 3 JNHJ&<Z>Wft*M&ft£:jil V^T t> «fc 

25 S3te^ORNA*«SB«i«iJi-5«gtt«r«"L^ R?SttK:«t9, ite^©ttM6Sr*P 
mSriWT 5 r £ K J; o t:flSjMErf-**:W:* SrflifPH- 5 ^ £ #T* 
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ga^ij. fcsv^ftrnb^^a^aftttfcfflft*.^^^— fcj:iiHr, sautes 

o««S:flil|)Jt5iitft5©"C, M&£&ix5«-«gl&fi % ite^^m* 

«3te^fcOB8ii36$*«JWU-CV^53»e^HiS^A» 0»Jx«> c-erbB, er 
batfe^ft^HigLTV^fW^ hst-1, src, f p. s, abl, m 
yc, jun, my h t£ ¥ (D^MMfete 1 ?- , &lhffiV^ frX^ %&As<} 4 fr*. 
1%m'?<<Jl'*t!:}:<DRNAmjM'?'(**, H B V\ HCV^iT<DM-^^^ /V*. 
15 NPYlfe^ ANGPTL 3JtfeWH^ufcBE^/£t\ Ste^OWiSO^ 
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10 c-erbB, e r b 'MB^ift MM LTV^fLriV^ hst-1, s 

rc, fps, abl.myc, j u n, my b & if O^Migit^K 

UTf40i0^Jt Lt, HBV, HCV^ifOflf^^'f /W^, Zthb^tt^Xitln. 
B^mmtVX. NPYi^ ANGPTL3l^ MGATit<^K D 
15 GATjteW||JgufcIE^«t% rixl^L-Cfi^BE^Ji LT, ^-#SBigjt 

W ^ (Maniatis, T. , et al. , Molecular cloning: A laboratory manual (Cold 
Spring Harbor Laboratory, Cold Spring Harbor, New York (1982) K ir J*~? 
J^-y i? (Sambrook, J. , et al. , Molecular cloning: A laboratory manual, 2nd 
Ed. (Cold Spring Harbor Laboratory, Cold Spring Harbor, New York (198 
25 l)h T?;*^i/WAusbel,F.M. , et al. , Current Protocols in Molecular Bio 
logy, John Wiley and Sons, New York, New York, (1992) ) „ if d — (Glover, 
D. , DNA Cloning, I and II (Oxford Press) (1985) h T"^> K(Anand, Technique 
s for the Analysis of Complex Genomes, (Academic Press(1992)K if ^ V — 
(Guthrie, G. , et al. , Guide to Yeast Genetics and Molecular Biology, (Ac 
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ademic Press) (1991)) Xtf^-fl^ (Fink, et al. , Hum. Gene Ther. , 3, 11-19 
(i992)(d|E«$nTVN^ 0 

*&m<Dmm*m&)m# v wkejij, ^is^ttiiGc^/Bia^ 

15 ORNA^*S^/«c*|§P^O=jvjK— h (III) Z^Astd— *m#V*? 

tti§mjNB«a £ Mxm&j t-rz rna stummum &-&z>z£K£<9. 
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mtctis Mz-ttmM^tf—k U-C. *S^ffB5 2 5 2 4 7 9-£0§i&l#*sJ:t* 
PCT1MW0 9 3/0 7 2 8 2 ^WMWiZfflTFZthtc^? (pWP- 
10 7A, pwP-19, pWU-1, pWP-8A. pWP-2 lfci^/tfcfl 
pRSVL^if) *fcfipRC/CMV (Invitrogen tt^{) ft^SrflJWC, M 

*:<D^&mb LXii, MZ-t£, ffFMHcSfrUTtt, T/Wf%ls, a-^h^a 

tV>\ oi-jyf hy,y->y, h7^7i y >\ > 7 v^^^i' 

•7?-Wh^n-AP4 5 0, nl^^p — /M»]#tf2J$rP 4 5 0 V 17 7^ 
7r-t Ko^->7-f P4 5 0*^ei^t-|5. 

tfrfiJ!6Hc**ucr±, gftScflimil. g p 9 i - 7 m&m&&#) 

$ V ? Wy4ifSr«*tt5. ?LMt-*fbT{4, erb-B2, erb-B3, 

ft, mteMw&nczvyu^y ^tut'z&mx^Zo j&m^ttvxte, k-i 

4-^T7fy, t h^^V 13^14 6, n^^yy^t'^T'f^ 

^Vls* ^av/^h Kn*V5— t?8?flg!7V V is* ^/H&=*V, 7 is ■? jV/^l/ * 
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5 LTIi, tf» PAPl/iH^J/7f§5„ 

TV^U6snRNA, 7SK. tRNAiSlt'WP o 1 I I I^/p^e-^- 
Mt5l tdS-C#S 0 tfcpo 1 I I I^WAXlfttC&^tLfc^D^— 

io &&m-e$;z>o 
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5 te^®^/BI2^igAfll-<**-) SrjaftfrrtJcS^i-SW^l?^' (in viv 

e^mtt, WMi&i£timm$:itft\cmi-=^? xz*7$ ( ex viv 

10 3f«*PCRj5feT?ii«bfcBB5iJS:iffS»IJiartU:#AU RNAgCSrSmfrTS r 1 1> 

So 

jV?.-r<t? $ — * HIV (human immunodeficiency virus) -^9 „ 7r/IS 
^— (AAV, adeno-associated virus) , ^yV^^.^^'/VX 
s<.?$~- % ^M^/^^^-r/^ (HSV) -<^^— RXfi^ZfXf'f Z/-s<— V 
25 ^/WX (EBV, Epstein-Barr virus) ft ^j&Sfctf b*L<5 0 

^^-</^fi<jftit^^[A^j*<b LTf*. y ^m*>^>VJ*&itW; 
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l*A-r^^-r^y K (naked) /KM U*?- K*fc ; ££|gjE«ft V # y - A K 

tt^^-TS y #V K - D N A^fe* f5 r i: iST-t 5. 

JBIB?y^AfflEBV^y*-(D§^{£0#»&^3£, EB^/V* (Epstein- 
10 Barr virus: EBV) fi, 1964 ^Kl^y;*^-* ^ (Epstein) btcjt h (B 

urkitt) y i"<m&x<Di%%mm & q ftrnzfitc^^mizm-fz v^^x* 

$><5 [Kieff, E. and Liebowitz, D. : Virology, • 2nd ed. Raven Press, New -Y 
ork, 1990, pp. 1889-1920] „ iE B V\Z{$imifo$: h 7 fx 7 *— AfSStt^ 

IP*>. *i\ MM(0^ai^$ra^-iitf^DNAift^<OEBV^y 

4HHisnRic i o •? m $*tfci«ft*. Asximm**? * - % e b vbh4 a k 
20 a t a nm\z.v7>x7 ~? h-r-So ^m&xKi^cfca&^^/i^te 
tn:^®^^czyy ^mm^&zv^ ^*mmm^&<om$Lm.A\<L a t 3 eb 

T*M^^51^-t-sr ifct o N SF^EBV^*#L/«ev^Mommx.'>-ryV' 

^O^^fcLfcAk a t a»^#^Cli:^Tt-5o $ fefOifi&X. 7^/^^ 



WO 03/070932 



7JP03/01913 



29 



5 0 ztitemvtfy-i* 0Bft^B»*»€>ft5/Ma) fciwjaBi^oift^etts-fc 

^Lfi^E^^ii^ioT^TP w t^T'^S (Nakanishi, M. , et al. , Exp. Cell 
5 Res. , 159, 399-499 (1985); Nakanishi, M. , et al. , Gene introduction into ani 
mal tissues. In Trends and Future Perspectives in Peptide and Protein Dr 
ug Delivery (ed. by Lee, V. H. et al.)., Harwood Academic Publishers Grab 
h. Amsterdam, 1995, pp. 337-349) 0 

A* h <D^m\^ Ctiltt 5 CYagi, K. , et al. , B. B. R. C. , 196, 1042-1048 
(1993)) <, ro^fefi, /7^$ K&^JfetAtc^LTV^sr ilC^B Lt, 

y tKV — ^{*jE#m^Wi-S^£J^<7)^:^ney — A (multilamellar large 
vesicles: ML V) jWffl-CS>5# % *£ 1 tfcM Jl #y — A (large unilam 
ellar vesicles: LUV) -^/.h^ft 1 %tf&y 4?y — A (small unilamellar ves 
icles: SUV) ^fflU/7^n'i©^^U ^fM<Dil^^«) 

««J3te^ffliB5USr*Abfc«, »feix5*Bia«ffl^«i-*^S5fe(ex vivo SOT? 
IMIHtifiL ft. A I DS*if©f&*»i:»Tg|^fc5. 
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#ffl/l&£: I L - 20#^ETt-A I M-Vi^ftjf4>tt£tt#j&-C7 2B$DQ$£#ft| 

B£|Hk 2500 -Cit^HtUTtm, 3 7. < Ct'10%^M#K'2 4l$ 

F^*b-CtJ:v\ £<0iM£«:»leMfc9igLfc8U I L- 2#&TIca I M 

in situ pcr^», m^&!%m<Dtt&&-mmMmmfc*(D&m-rzmmte{±-? 

i§3t, ^A^fai Lt, 0»Jx.f*^6tl^J3a 1X10 8 /SBiia^^|-LT 1 X 1 0 3 
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y ^. ? k) &<sm-tz> u h a ^^^-<^ sr^-rs v^jv^mzim 

So 

?^W.hm *fc«^it^fflSB3?iJOPCRj5fe{C«t5^-^in situP 
CRfe{cJ;oT5S^-r-5>6\ fcSV^iBft^^lftfflzK y ^ KSE^iJ. 

15 Sr^tf^y^^u^K) ^A{-S<5<^fMO?^^jmr-fc?>4#^6tSttO_h 

ttfflaKyjsc^u^KB^j, tutttMtmttmmM (^Siii^^RNA 
25 ^ffi*t»^-y war*? b'&^tttfy xsit^Y) tmAZtitcmm&maii 

^fetebxii^ffl^tts, 3&*#J, iift^j. m^j. ttM, ^ffi 
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wttbfi. (pH7. 4) , v^y^m. mmftm&m 

mmtmwz.m&^tci&ffitt&z.fflM-t-z rittt, *tc7u?* ^tazom. 

10 ^*AS»ap*K«>5«»Kt*»c«;-^S4x5 J: 5 ft»ttlcp«i-a d t i>XZ2> 0 

-mat. mmmmtvx<DffimmB^&)m#})?-?u*^h*m?iL &tc& 
mmmB^mmm^^ h a ib^u m ik g 

^Jd5agA$tLfc^J3Scom'a-**. 1X10 4 &BflS/body ^t, 1 X 1 0 1 5 *fllJ&/b 

ody mm<Dffi,mfr hmt£n^<DH)mmx^^ e 

*56w©*B«a*^ttMiSi^^^T, igiH-sm + o d + (i i i)<d 

»«a*fcttfiE«aj»lc3>Ab, sflfB(l)*fcfi(l I D^^y^yf^f^ 

^ b-rnm t ta*s-t- 5 ins^ o rnaorn A^M^tt ^^r-r srtc 
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ti^bf*. Jt^O|gm^ffl]$iJSr^-r5y— *?>Zfv y hfrffi^ DNA7K 

±«?#*K:ai***t, 5? K t!X^ :/$\ * 
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^-c. m^tinmm^tzn^ bWi^tcfm^s<omm<omtiz.m:xm^. 

Ml&*fcJ4iia^{c?itLT, + I) + (I I Drony^yf 

15 KigAU HuiaHuiB(i)*fcfi(i i i)©#y** is*3-h~m*\ki®ffi-fz>mfc 
#v?.t l-^^WlJ^fflv^-c, eMb^^jI^^^^ y--^i/-t-6^fefc 

20 *3V^T. 

;iW/IS:£fc{;mil&t-:fc^-r, ilifTTM I ) + ( I I) + (l I \ )<D^istf— ^VF 
|§&££:fi$E#t: biMfciKJgAU MI5(I)*fcf4(I I DOny^yh©^ 

(a) mmk&mt. mm&mte*iz£^x=>~ b'tstizT ^ ;m&m<o#» s< 



WO 03/070932 



# 




7JP03/01913 



35 



10 ^S^jfe, 

(d) 4H*tfc-£4&£. ^6<jit^tc:J;oT=—K^^-5T$y^gB^J<o^y^ 

15 (e) «*t^<»isaija^43^S0E*W3fte^lcJ;oT =— K£ft5T 5 y^gB 
?lJ^)^y-<^ K«T=»— Ki" 5 m R N A*5 i TfmMftMfc+lZ- ± ot 3— K£*V 

20 _hiEK*3V*-C, mmt-SMk LTfi, h\ 

^ Ktt<fr&#K ttfetttuttu 

te^SixtegftStfirf-jflatf y 5? ^ uitf- KffiyiJSr h 7 ^ 7 * * ~> 3 
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5 ^mzL^x.^B^=^^ho--/u^tcitmmit^^mmtitmCx\ m2o% 

»tl<l«3 0%«±, «fc L<f*j&5 0%^±{SiibTV^^ s 

10 Lt, »2 0 %£JLL, »*L<li»3 0 %E*_h, «fc •? # £ U < (4^ 5 0 %£A JbPfi 

*mw<Dx? v —-^^m^m^^xnhti^mmit^-^mmt lt 

^m-tzmmtrnm^^x, mn. x^-z^m. ^v^^m. -^cp**-?^ 
mm\*$:i£x'i£.m&x&>z><Dx\ mz.t£. m%mm (m*-t£. t k ? 

20 yh, ?ih¥» k^^ *-r s ifvK ft 

it&WZmO. 1~1 0 0m g> #*L<fi*Sll. 0 — 5 Orag, «fc<9£f£L< 
f4£)l. 0~2 0mgS4t5. *ftP«JKl«:#t5»^tt, Wk^ftOlHia 
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k *> 5 * mm^<D rna©rn Ammtoffl&te&i&m-t z <t&m & aw 
m<DMx~mi%fitA (60kgiLT) iz:^-t^m^. -Bkz^zmt&m&m 

5 0. 0 1~3 Omgig, #*L< ftmo. l~20mggf, J:D»*L<li 

m * /c r±& ^ite^-ffi sh^ij a* ff a £ t^itrnm x_^<<??-* u , nutfe*. «a 
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X^$A«yyttt«. <b«3*3tt-7^^ (#J*LfcE, mmtVX, C5 7 
BL/6^. DBA2II/i^ i L "Cc B6C3F1^$IE, BDF1 

10 %Wt, B6D2Fim BALB/c^jgg, I C R £f ) *fc«7S/h 

(Mttf, Wi s t a r, SD&if) &£ftf&gl,V\, *fc^{C v t: coffi^ 

25 : ^^CO^jf^ffl^y^^ \s*<f- Y<D<&$L 

*M1&Ml£t$^Xl^ «R«JJtfi ; ?-Sr^>7ai9— tfitfc^- (Genbank Access! 
on No. U47296) WgH^Jte® 4 3 4-4 5 2 fcfflSt-S 195!^ K£>g2?lJ 
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RNAMB^JO-^fifef^ *^D7^-f hfe^fflV^rtTIS^gSj^fifea (Appl 
ied Biosystems£fc®!AB 1 3 9 0 0 'N^f ^/U— -?y hDNA^fi^) £ tt>t- 
RNA^/imi^J^T^J&UfCo i*k ^I^ny hp^fflt tt, EG 
F P (Genbank Accession No. U55763) <D^\\^M 9 3 6-9 54 2 
5 lme r frht£%y*7— KIS?lJ(F)£ *IE?lJ(R)ORNA£3-fifcL*: 0 

I ) Ogatas 1 2&gCDt>(D£:uGL 3. 12RNAt^U n^Tjf— 
^Ml I)0EW7SiOfcOS:uGL3. 7RNA£r#£Lfc„ 
fcuGL3. 1 2RNAfciU ! uGL 3. 7 R N A<DgB^jfi^ix^;ftga?iJ#-iS- 1 
10 *5 < tU ? 2tC^$tt. uGL3. 1 2RNA*3«tU?uGL 3. 7RNA©ny#- 

##Mtf):=< V ho-^ffl £ Lt, E G F P (DW&mm 9 36-9 54K 
+SM-T5 2 lme r £> ft 3 7 !7>- KSE?lJ (F) R N A <!; L> Xgfi?'J(R)RNA 

1. RNAh7^7x^-> 3 yfflRNAOlSl . 
JblE-C#k*WhuGL 3. 12RNA (142 t/f*) *5«tt;uGL3. 7RNA 

20 (135 t/«0 JR«7k»C»#bT 10 0 tfaWx 1 ttSrWJRUfc. 

^ x X3 0m lOlBRNAJWWK, 3 0 M 1 O^StK, *5<fctf2 4 0^ 1 <D 
^«^(100raM VVJ*. pH7. 4 Kfli!!$*Wc: 30mM HEPES-KOH, 2mMg»r 

^^>>7A)<D*S-g-?&£|i$gU uGL3. 1 2RNAI^«tt;uGL3. 7 
RNAIt : lOpmole/ul) tLfe. (X5, X50) lOE&Dfc^te 

25 ^T±«R»»t-CfTofc 0 

2. ^fi^yhD-yVs i RNA©i® 

JhfeHJfctfil 1 X-nbtltcE G F Pite^^»S2^i{4g 9 3 6-9 5 4 {C^gM^ 
2 lme rtf><bft3 1^7^-17— hWJ(F) RN A <t y J*gB?IJ (R) R N Atf) 
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M^<C ioT5 U-C, nyhP -/U s i R N (EGFPc2) t Lfc 0 
3. h7 V^^i^i/a ^-g-fttOM! 

5 ^stf p GL 3-3> ha— /W( P GL3-control:^a # 

tfciS!)*5<tl/(^5 : R e n i 1 1 a )/P'/7s?- if p 

R L / T K (pRL/TK : -f a * tf#M) <D*ti?tUC. ±mx^m £ tlfc# R N A & 

BP*> V 5 0 )il»OPT I -MEM«8Jkmi§^(=¥^^-BRL^hSi) lC±ffr§-V 
10 /K— * — JUn^f- (ljig© pGL3-Control tO.lMg© pRL/TK) % io&T$&$&m<D 
WWMte+mtf V ? WK©uGL3. 12RNAfc«tl)tuGL3. 7RN 
As tfcll^tl&fjnyhD^s i RNA^P^yc:^(EGFPc2)^P#L/c 
(a?£) e 

£'Jj£5 0 Ml ©OPT I -MEMigitef^ 1 . 5 */l <D V x. 0 # 5^200 
15 0 (LipofectAmine2000: 7 ^7-f^;n V s — tt©) Sr*P^iTSS« L, 5 
^tUc(bt) o ^Utaiibf^Lt, 20#P«8£J£U h7V 
^7i^-> 3 Is-m&frt Lfc„ 

&-f. He La 3 *M&$r=i V^yU— ac> hSUf^ fDMEM/ 1 Oigi&(DMEM/ 
20 10 : 10%*%t}fc!hm (INTERGEN *fc§!k #1020-90) Sr^lPtfcD-MEM^Jfe (Si 
IGMA%t)^ffiV^. 1 Otyfi(Dv/t- MCT, 5%C02T, 3 7 < Ct?gil# 
^bfeo Mf^#<0*fflS&$rPB S-C2fe*Ng s lml©h!J7 t v'y-EDTAf*!l 
aL.TlWaSr«ASU 10ml ©DMEM/1 0|Cff»»Lfc. Jfil^ff-^trffl 
V*T*»J&»:«:SHWU 1. 2xl0 5 /0. 5ml ^^iv, DMEM/10 
25 SrfflV^"CH»!Lfc. He L a 3^*2 4 7^7°lx- h<^#t7^/Wc:0. 5ml 
"f oS&ftl U 5%C0 2L 3 7 TCT* 2 4 ttflQlft* L/t D 

h7^73:^->3 2 45t7 , ^-h©H'e La 3 iifflJ§a<7}i£#_L?f 

|&*b, $rbl^DMEM/l 0&0. 5m 1 f o#->x/HC»tfc 0 JfeV^O. 
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J8H-o"Ci&— UlLfcfc, 5%C02T, 37^2411^1^ 
5. Wyzc.?—' \£<Df£\!£mfe 
f^7/Wl'i/7i7-f • y tK^ 7 — • Tyt'f • i^X-MDual-Luciferase 
5 Reporter Assay System: #E1910 * tfttM) £fflV\ gsffri^ Of*|glc8$fl- 
tf^D /WC^ofco fg^l — MC^ry Y\Z.Wfo<D&Mmffi&4 0 0 m 1 

^Oi, *M& *±aM>«T?l 5 00 r pm, 5fJ>«M>U 

±IS20/il^ ^#©S^ILARII 1 0 0 ^llCi^U llHia(D-fb^ 
ft£r^S:/ — * — T'iflJ^te, GENios (TECAN %k) <D&%mM.~?v ? l**m^ 
10 TfrofCo 

jfc^/U • jV*y?^7— mWfem.*, (^W^^ :Reni 1 1 a)/U^ 

0 <t LT, F-Lu c/R-Lu c Ofg*MI£^ttt Lfc 0 

1 *fc«^ 1 {C^-t" 0 

15 ^1 





PP-Luc Rr-Luc 


Pp/Rr ffiTEm. 


= ^2K(II)7«[SISJK 

=J ^tK (II) 7 J&SM® x5 fg:fc3R 

= VJjf (II) 7 x50 flffirft 


3004 70136 
25376 223084 
100749 320428 


0. 04 0. 09 
0. 11 0. 24 
0. 31 0. 65 




149861 310559 


0. 48 1. 00 


3^(II)12S1®« 

= V# (II) 12 jftSjgtig x5 flFftrft 

=» vztf (ID 12 mMWM x50 


3726 72009 
31507 304565 
108888 309057 


0.05 0.11 
0. 10 0. 21 
0. 35 0. 73 


EGFP2 x5^^f? 


112486 233487 


0.48 1.00 



MJiS^:/ hP- /U£rl. 0 0 t\^XVcMztZ>b, =• h ( I I )tfs 71 

SSfcfcWCtt, 5 0Mli, 5{g%f^ 15tt3iS % ^t-eftO. 6 5. 0. 2 4. 

o . 0 9 t ftjfctt#lc8:flttS/h $ < * 9 , JS^(c: jov v^tt*?) 9 o $ 
20 ;h,-0^:: 0 Sfc. IWl^Uvi l 2M*{ci3V^T« % .5 OfS^f?. 5fg^. mWitiK 

tti^tio. 73, o. 2i. o. 1 1 tnm&mzim&'hZKtev, mmc 
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<DuGL3. 1 2 RNAfci^uGL 3. 7 RNAKl«fc oT^Jft^f5 J ?-"T?fo<5/l-' 

|*V^X = ^JK— h(I I)>5S^Tf^O«t ? fttBMft&ffi^J (-AATT 
10 -) T'fcott, RNA««B»«y«Si4*JjH-4ii:*s«W»*nfc(^--^*$i*). 

, 3 Lamin A/C »fe?-«fB«HW^^ $ — <5 RNA ft£#lfBI£)« 

*SEJfe«^*JV>-Ct±«W5ie-?-Sr Lamin A/C 5H£^- (Genbank Accession 
No. X03445 )<Dg3?lJ&g 640-662 {Cffi^i~S 23 * ^ U;*-^- Ktf>ga?!i& RNA -f 
15 — 7i77^©»<ii: VXmmftX'm^L-rZ^f £f£S3U -&ORNA 

( 1 ) Lamin A/C jt^^m«l^paS^f^SJ! 
1 . Lamin A/C ate^flMBMHM^* 9 ~<DWU : 
20 Lamin A/C &6c?flMBtt)lM'<? * — liKT» <fc 9 fCSSi®! bfc D 

t h U6 promoter Sr^T^^^-f^ — ?rffiVNT(^-y l*5j;tK2 ; SB^IJ 

#-S§-7,8)PCRK± t)li*Sbfc„ wOPCRi#ij>It^/f £i£MKLT. 2}"IJ=*V— 1 
(gE#J## 7) *i «fc X** V=t-*—3 (Ifi?U#-i§- 9) *m V ^X PCR V \ ffl|8f*& 
Csp45l tymmti&mA VtL&m U6 promoter £^§S! L/L 0 £ OltTOK-^S'JPS 
25 MM Ecc&l&kXf-Xbal TlsDBfrU IPI^KlfMISS^ feoRI *5 itf J!ZwI T^^rLfc 
pUC19 * p — =. ^ ^ Ufc (pUC19U6) „ 

•^^XHl promoter (4^TC07 P 7'l'-7— :S:fflV^~r(^-y 4*5«kt^5 ; gH 

?'J#-§- 10, 1DPCR Xmm Lfc«|C % l#*S©f>t^$lJ(5S^ tfcoRI *5«ktf Sail T*i2J 
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m U/c 0 r CD DNA ®r^Sr EccRI 5o£lf Sail Tii0f9r Lfc pUC19 ^ * ? u — 

~^i/Lfc( pUC19 Hl) 0 

*}) =f-?—£, 1 (gg^iJ#-§-7) : U6P.F, ffcf*9 ; £coRI ijO#rg|M£ 
5 TCTTTG jGAATT^ AAGGTCGGGCAGGAAGAGCGCCTA 

*}) =T-^— £ 2 (IB?lJ#-S§-8) : U6CSP45R, ; CspiSl tyWrgfi®: 

TGCTGCCGMGCGAGCACGGTGltTTCGAA|CTTTCCACAAG 

10 (I2?U#-§-9) : U6P. R, #(*) ; Xbal Wffim®. 

AAAMTfrCTAGAfTGTAAAAATAGTGTTGTGTGCCTAGGATATGTGCTGCCGAAGCGAGCAC 



(g2^iJ#-^-io) : niHl.F, &ft ; EcdRI ®mU®. 

ttttt |gaattc| atgcaaattacgcgctgtg 

^5 (iB^IJ#-^ll) : mHl.R, #ft ; Sail ty^Um 

ccmg g)gtcgac| aaaaagatatctggatccgtctagaccggccgccactataag 

(ga^ij#-§-i2) t^-y=/-7-2 13) £r~-y 

20 V^$itr, Ex-Taq (^igjf) T? DNA Ufc^ fc Afcal, Sail -Cii!Ji&rbT. H^tC 
A&al, Sail "eiiO#r Lfc pUC19Hl ^ ^ 1 ^ n — —V;/ U pUC19Hl-Lamin <b 

*fcpUC19 vector OffimX AWel h^SXT^y^ ^r— (*]) =f^>— 5 
SJit^ ga?lJ#-^-16, 17)T'pcDNA3. l(+)^ * — (invitrogen *L) 5&> it*S L fc 
25 ^^-TiX^iSfttjl^^AL-C, pUCig-neo^^-Srfl^Lfco CCO-<^ 
^— CO^coRI. Z&™m §WrSWfcfc* pUCigHl-Lamin^^i?— frb EcdRU 
ffindllUZX^XWm^t^ WMftfflmmZ&l-ZmftZm^l^ Lamin A/Cit 
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rfV— £ i (gE?iJ#-5§- 12) : hLaminAC-4. H1F, #ft ; A2»I *jO{S>r$lMfi\ T 
^ ; stem^SfcjS, Mfc ; loop^*£ 



AAAGG TCTAGA CCCTAAAG AATAAGTCTTCTCCAGCTC CTTAAOGkQ 



5 ;*-J)=*V— £2 (gHJlJ##13) : hLaminAC-4. R, #F>3 ; Sail mWrU&i, ; 
stem ffii&^ ; loop ^ 

ATTAT^TCGA^AAAAAGAATAAGTCTTCTCCAGCTC C7TAAGGAG 

*y=f-?r—£,3 (gB?iJ#-5§- 14) : Neo-Nde.F, Wft ; Ndel tymU®. 
10 AGAATTC^TA^TGGAATGTGTGTCAGTTAG 



.^-y =t^~ £ 4 (SB?fJ#-i§- 15.) : Neo-Nde. R, ; Ndel tymU®. 



AGAATTC CATATG AGGTCGACGGTATACAGAC 



15 2. h^^^v-H ^-g-#;cD|ii!i : Jhia 1 T*# h tltc Lamin A/C it^^- 
^tltt)^J^<^ O 1 n g £ 50 /x 1 <D 0PTI-MEM (invitrogen &M) t-ADx.fc 
(AW) o BUfc, V2000 (Invitrogen ttSSl) &50*<1 

(D 0PTI-MEM (^DtT^t, 5^P^tWfLfc (B$0 . A?&tB7&£ 

20 3. h^^^^iya ^ : h^^^^3i^->3 ^MBt-, 10%(^)FBS =^^PL 
fcDMEMig^ {i/f^ttM) £/8V^ HeLa S3 fflj&0> 2X10 s /ml &*££:M§g 
U 24 5^1— h<D-$^/umti<Q 0.5ml-foiDxfc o C02 i&^gg (1^3 
*-tt«) KIT 37t, 5%C0 2 TT— «5HU^flSrfTofc 0 _bfE 2 "Cf^ Lfc h 7 
^7x^i/ 3 y$ y^^.^, 24^7^1^— htf>— ^/l^fc (3 100^1 AD;t 

4. *»ia©»SiJt«c<k : «lja««^ , U— hO#£^/U£ PBS KTgfcj%m> h U 
7°-»EDTA*§#j (Invitrogen ttJK) T'«$ffiJ^ UTIe]1|JI Uifc 0 IeIJIX^O 
jRBJteSr, 10ml <D 1096FBS $:1)Ux.f£ DMEM (^^ttK) HSl^t, 10cm 
7=^ $^>~{C<£l:££V^Co SB, *&*±J»£»g||IS*U 10ml Oil^tg# 
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i& (10%FBS. 500m g/ml <D*S^*T4 ls> (Invitrogen #M) 3r^t? DMEMJg 

L#tfS£>C0 2 J##3§ (U-^3-*t$S!) 5%C0 2 T*i&*<HTV\ ^J&tfj 

l£ 31 iW^x^i/r W ^WftCDi^jjaifc Lamin A/C 

(2)LaminA/C it^^E»flJ^J!S#:<£>fNffi 



10 31 if© Lamin A/C &^at^f|Pj*Bj&£&Jg« Lft: 10c my^ yVat, 

#A-PBS T*~lH]^^^ % 7^ y iy^. fcfc 9 3ml CO TRIZOL f*|g (Invitrogen t£ 
. M) **P^TjWJaSr»»Ufc. *«bfci»II&tt*#*i5Bl©*J*«)JtiL^3.— 
ytC^bfc^. #*0.2m 1 c7)^PO*yUA^p^x^i:b<^b/c#, ^fit? 
3»Il, 4^, 3 0 0 0 r p ml? 40 ^F B 1I.L>M^ffcfc 0 *fi (-# 

15 ±CDgB#) LV^a— bfc*£ s 0. Sml^y/n/V-^Sr 

*P^LT^ U 5 — 10 ^-PBmS-C^S bfc 0 4*0, 3000rp m"C 40 ftffi 
m>b>ftffi*m\ RNA ttR £ U 70 / — /UT— Lfc^ DW 

Lfc„ #f*^c7)lgbfe,g 260nm £ DU650 y ? T ls\±M) "CW^U Jd^ffiSrt 

20 

2. M£fCf!$2J : 

31 Lamin A/C £^ttM^#J>Hlll&tt&J&& Lfc 1 0 cmr^ y->^-^. 

#*PBS T'J5fe^, K y EDTA$gf& (Invitrogen ttgt) T'SeSa^rfHJdS LT 

|M|ifcL*: 0 (HUDl^cO^BJia^Mf- PBS -C-^^, 5 0 0 0 r p nu 5#W«>ttJBS 
25 ^-e*ffl^^rlHjl|XLfc 0 mUl^tim^ boiling lysis buffer (5% SDS. 5mM 
sodium ortho-vanadate, 50mM Tris pH7. 4) LfctS, lOO^T? 5 ftfflttQM 

U iSmJ-TlC^b/Co 15000rpnu 4t-e 20 ^it'C^Bt&frV^, -£cO_htjt<Sr[n]l|X 

^^^fiJ^Lifc,, GENios (TECANftlg) £ffl^-C, Advanced Protein 
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Assay Reagent ftgg (cytosleleton #M) T-gJ&^CD#$RM6ffi§$[<D®3fcg 

5 3. /if^W^ll y-fif— Lamin A/C mRNA^^^f: 
_blB 1. -CHiSbfc RNA §t^Vn-C LaminA/C mRNA 3§?lft¥#f SrfTofc : * 
Lamin A/C mRNA %1%M%X 

20ug (D total RNA ^^ttT^o-^yyl'T**l&bT^g|Ufc^^. 
Hybond-N+ membrane (Amersham Pharmacia Biotech) ~-=*r-r t*7 1> — yr" ^ 
10 ^^&{^J;iJ«g^bfCo ^bJcuv^a^y ^^jfe^J;oTRNASr^ 

£Kffilbfc 0 ^ V^U^Iiprehybridization^^ (50% /ft/l'.AT $ K, 5XSSPE, 
2XDenhardt' s solution, 0.1% SDS, 100/ig/ml denatured ir^ff^- DNA) (C"C • 
42t:. 1 HrWLfcfl:, 32 P dCTP T'T-T y h-^7^tfc lamin A/C 5H5 
^®fK- £:7°n— :/<!: VXm^X—m hybridize bfc e . l/^f UZ/(Dmfr& 2 
15 XSSC/0. 1%SDS »«toti£lCT5»V\ CKDj&f^S: 5gLfc 0 
^O^50 < C-C10 5>> 65 < C-ei0#2[3ife#£rffo*: 0 gfe^^^ofc^V^U 

>{± x si 7 -< /i- a ic «t o x— efeit^ Lfc„ 

flfrt* £ Jt^T Lamin A/C mRNA (D^^tmU $*VC*5 9 . Lamin A/C itfc^Mtg 

_h!B2. T*^ilMbfcMe^>7°/^, SDS buffer ^V^t 2fgf^Ufc 0 
25 ^t<D 6 /i L £ 13% SDS T * JJ /V7 $ K^Hill U 300V, 40mA 80 # 

IRI SDS PAGE £tTofc 0 K7^^0yT^^ii^fflLt, 8c»Lfc$* 

frfrh. 300V, 140mA, 60min <0^#T'M6KSr- h P -feA-n — ^^(BIORAD f±) 
tC^L3t 0 MSSCfc^D y h bfc- h Dt/vn^ill 10 0 Of^^Lfc 
#i LaminA/C fctft: (BD^-<**>f *^*fc») % Sfch*=J :/ h (a 
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Tubulin Zymed Laboratories &) X'%m&, 31 HRP flMHr^ Anti 

mouse IgG tftfr-eKJk bfc„ Lamin A/C»«^<y K©ftttlli, Jni^frK^ 
<0=- h v-t/l'V— ^Ig^r ECL western blotting detection reagent (Amersham 
Bioscience £t) X 07 -i JVJxKMyttZ, ZkiZ&V frofe 0 

«fc5Lamin A/C <D mRNA <DMfx. t <i{3T — §Sc L % mRNA fctf-Cft < MW$fr>9 lss<? 

umm 4 . *?^/7x tfatfiHF-flMBjww^^ * -© rna ^^j^ 

10 ^JfeW-rfS^Tf*. i^fi^^/t^/WWv/yxy- if»^(Genbank 
Accession No. 47296) £>K?Mfcfi 357-381 {Cffi^-f-S 25 5^ KcDgB?lJ£- 
RNA 4 — ~7 v c7>^6*jj§F|5{4 1 Lt, M&mfe^mtf V u*?- K£ 

RNA 4MB*|iM&£«rM b 

15 

*^V7s?- tfite^i&tfjfaj^ f—ftm : U6 ^C2^&— * — 43 J; 
t*Hl :7°P^r— * — WFT% W;v/vi/7i7- tfJtfe-=F«l*6*li*ij3iKy J*^ u 
tf K^MtS^^^-Zi^ (U6H1 25stem- Luc, U6H1 25stemloop- 

Luc) „ ^3J;t^7^:^/w^->7al7-^f5te^^c^-rsiE>?|J^*/ < ^v^=I>' 
20 /w<* Ufc. 



3y|-n — ^ — 

» 3 -Cf£®J bfe pUC19U6 SrfpJfiBSMt? EcoRI RXf Sail T?gj»r U fc h U6 Zf 
a**-* — SrlWftU ^(Dmft* EcoRI Sail T*i2J#r Lfc pBS ^i?—^;?' 
25 n-^:/^Lfc(pBSU6) 0 ogflC^lfcfcl 3 T-^Lfc pUC19Hl $ — <fc 9 
©/7^-7-{t!) =*V— lS.t) ? 2)-CPCR(e:J;«3tii(iib-r, ^[>^Hl^a^— 
— £^$£U ^cOititl^SrSacI^Spel TfSJWrU Sad Spel -CijDBfrL 
fcpBSU6^ a— = V^U 3>Fo-M^-tU: 
u £ x . biHlpro. Sad IE?lJ#-5§- 1 6 

Patent provided by Sughrue Mion. PLLC - http://www.sughaie.com 



WO 03/070932 




TTTTTGAGCTCATGCAAATTACGCGCTGTG 

V =*V— £ 2 : biHlpro. SpeI-2 E?'J#-§- 1 7 
TTTTTACTAGTTGGTCTAGACCGGCCGCCAC 

5 

Luc if erase M&=f- RNA WfeWlffl^? ? — 

1. U6H1 25stem- Luc 

BB?«#-J§- 18, 19 <DTm<K>* V =*V— 1 RXf* V =*V— 2 £T~— y V^-frfe 
10 Lfco 

^-y imm^l8 : 25s#4F #F*I ; . Csp45L SOBf;*:^ Tigl stem-^ 

|cgaa|aaaaa gcataaggctatgaagagatacgcct ttttggt 

15 *V :=fV— £ 2BB?IJ##19 : 25s#4R #ft ; JAal iaB/r*$Sk T*£stem^c 

|ctaga| ccaaa mggcx?tatctcttcatagccttatgct tttttt 

2. U6H1 25stemloop- Luc 

I2?iJ#-§-20, 21 <DTI2<^^-y ^-lfeiW!) 2 V 

20 fc^, Ex-Taq SrJB^T DNA -S-f&£fTl\ double strand oligo Lfc 0 ^ 

L^c double strand oligo £rf&J|Sgg£f!i Csp45I *5«tt^ Xbal -C#J©rLT. Csp45I 
&T>*XbaI T*^]©fbfcpBSU6— ^ o-^y^tfc 0 

^-y =*V— £ l ; ST-UHGL3#4F I2?U#-*§-2 0 ; #rt ; Gsp45I ^]©flH5<£, Ti& ; 
25 sterna, ftft: ; loopfgi£ 

TGGAM( ^TCGAA| AAAAA GCATAAGGCTATGAAGAGATACGC CT7-A46GCGT 
(^*52raer) 
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* V 2 @2?lJf|-5§- 2 1 ; ST-UHGL384R Wft ; Xbal ®m&&. ; 

stem^g^ % ; loop|gA£ 

C A(X}G(^rCTAGA)CC AAAAAGCATAAGGCTATGAAGAG ATACGC C77>L46GCGT 
(^«53mer) 

5 

1. hy^^^z^f^a >-&&fc<DmWl : 1. 8 jz g <E> pGL3 =» V> n— yW< 
— (Invitrogen tfc§S|) , 0. 2 /t g <D pRL/TK (Invitrogen *fcS!0 , 

Xt*±1B 1 tf^fetufc RNAi R^SK* * — <D 20 /z g & 200 ju 1 <D OPTI-MEM 
(Invitrogen %Mk) K^MTLtz. (A#D . Ai£tt % RNAi ft^M* * — t =» > h 
10 ci— yw<** — OtfSaSO^-^fco^T. JSUflfcPMKbfc. SUiC, 12/zl 

(O y * ? ^ $ > 2000 (Invitrogen #M) £ 200 ^ 1 <D OPTI-MEM {cAPxT 

15 2. h7^7i^i/gy : h 7 yX7x ^ a K x 10%<D FBS £8s 

#P Lfc DMEM J#i& (i/tf-*#M) &JBl^T, HeLa S3 10 5 /ml }g#E<S:f| 

iU 24 7X:7*1 h<D—<?^;lsm*LQ 0.5ml -r^Mx.tz B C0 2 ig«3§ (if^ 

3— #M) JC1T37X:. 5XC» 2 TT— !fegr^Sr^ofc 0 JblB2T*^iliL.fc h 
7^7i^-> 3 yIM©3iS^ 1 24^:7*1'— hO—«7^/H*5 fc 9 100 

20 ttlfo (-ll^T4 0©|)x7b; n = 4) glJO pzyWcftl&.fctfc, MS 

3. /UV7x5— ^7yt/r : 7*=lT/\> >Vi/7 9— If • UxK— • 
Tyfe-Y • ^y^T'K (Dual Luciferase reporter assay system^ ^o^T^ti: 

25 hit) U ^afla^r PBS -e— fiflsi* bfco * y h K: 

0. 2ml/f7^l'T-^P U *M&«r*#$**:8L 20 ju 1 SrSsttW 

Sf&f^MLARII100Ml <b*S£-U GENios (TECAN *±$S!) <D^3tTO7"P ^7 
A^Sr^v^T7^^^5'/w^^7^7— lfoffi145rSiJ^Ufc 0 ?I^J^#, stop & 
Grofs^£ 100m l^P^fc^, 17 5 W frfr *s7 a: 9— fc*tf>7&tt£ GENios 
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4 . tetit&g: : 3 fC^i-o *Mfr<D RNAi ftSS"^ * — T'i&m U 
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Fig. 1 
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